Abstract Colorectal cancer (CRC) screening rates in the U.S. have historically been lower among blacks and Latinos than whites. The advent of a new stool-based test, Cologuard, calls for research to determine which CRC screening test minority individuals might prefer. Ninety black and Latino patients who had undergone screening colonoscopy were personally educated about four CRC screening tests and subsequently asked about their test preference, attributes that influenced preference, and strength of preference. Cologuard (31.1 %) and colonoscopy (64.4 %) were preferred over computerized tomographic colonography and fecal immunochemical tests. Preference was influenced by distinct test attributes. Individuals who selected Cologuard over colonoscopy were more likely to be [60 and have greater strength of test preference. There was an overriding preference for Cologuard and colonoscopy among black and Latino individuals who had undergone screening colonoscopy. To further improve CRC screening in these populations, patient preferences should guide recommendations.
Introduction
Screening average-risk individuals over age 50 decreases the incidence of, and mortality from, colorectal cancer (CRC) by detecting and removing polyps and early stage cancer [1] . Current guidelines recommend either an invasive structural exam (colonoscopy, flexible sigmoidoscopy, computed tomographic colonography (CTC), or double contrast barium enema) or a non-invasive stool-based exam [2] . For decades, the only stool tests available were chemical-based, guaiac fecal occult blood tests (FOBT) and fecal immunochemical tests (FIT). Cologuard, a multitarget stool DNA test, was approved in 2014 by the Food and Drug Administration, and clinicians are beginning to order the test. Imperiale et al. [3] reported the results of a prospective trial that compared Cologuard to FIT and demonstrated the superior sensitivity of Cologuard for CRC, advanced adenomas, and serrated polyps, albeit with a somewhat lower specificity. The screening interval of Cologuard has been recommended to be 3 years compared to annually for FOBT and FIT [4] .
While CRC screening rates have been rising in the U.S., only 59 % of average-risk individuals age 50 and older were up-to-date with recommended testing as of 2010 [1] . As such, the National Colorectal Cancer Roundtable has been promoting a campaign to achieve a national CRC screening rate of ''80 % by 2018'' [5] . Even before the onset of this campaign, the screening rate in some regions had increased to approximately 70 % [1, 6] . However, recent data suggests that this rate may be leveling off, especially in regions where colonoscopy is the main option [7] . Even in environments where patients have insurance, a colonoscopy referral, and a patient navigator to facilitate colonoscopy completion, rates of colonoscopy do not exceed approximately 70 % [8] . This suggests that in order to achieve the 80 % target, new approaches are needed.
As of 2010, the CRC screening rate for either FOBT or colonoscopy among blacks (55.5 %) and Latinos (47.0 %) was significantly lower than the rate among whites (61.5 %) [1] . Researchers, including our group, have demonstrated that a concerted effort to enhance screening colonoscopy among minorities of NYC can help eliminate ethnic disparities [9] [10] [11] . However, there is still a need to identify barriers that may account for the observed plateau phenomenon. One factor is patient preference; some patients prefer the non-invasive FOBT and are more likely to adhere to screening when presented with this option [1, [12] [13] [14] . In consideration of this, national CRC screening guidelines endorse shared decision making to determine the ideal method of screening for each individual [1, 2, 15 ]. Yet, most health clinics and health providers offer and recommend limited options, and colonoscopy remains the most utilized test [1, 16] .
Although blacks and Latinos comprise 30 % of the U.S. population [17] , little is known about their preference for Cologuard as well as CTC and FIT. While Latinos are the largest and fastest growing immigrant population in the U.S. [18] , previous studies have not adequately explored whether language (i.e., English and Spanish) is associated with screening preference. Additionally, the test attributes and socio-demographic factors associated with screening preference are not well established in these populations. If CRC screening preferences among blacks and Latinos were better understood, this knowledge could guide screening efforts, delineating which tests to make accessible and recommend to them.
The overall objectives of this study were to (1) provide an assessment of CRC screening preferences among blacks, English-speaking Latinos, and Spanish-speaking Latinos for Cologuard, colonoscopy, CTC, and FIT; (2) describe the test attributes that influence their preferences; (3) assess the strength of their preference; and (4) determine whether preference is associated with their sociodemographic characteristics, background knowledge of CRC, or CRC screening history.
Methods Participants
This cross-sectional survey was conducted from MarchApril 2015 at the primary care clinic at The Mount Sinai Hospital in NYC, where the patient population consists primarily of low-income minorities with public insurance. Participant eligibility included average-risk, asymptomatic English and/or Spanish-speaking black and Latino individuals between 50 and 74 years of age who had undergone screening colonoscopy within the past 5 years. Patients with a history of colorectal neoplasia or inflammatory bowel disease, or a family history of colorectal neoplasia were excluded. Inclusion and exclusion criteria were based on participants' self-report.
As this was a hypothetical study in which participants were not offered screening with the four considered tests, we only recruited individuals who had already undergone screening by colonoscopy within the past 5 years. Further, while we have demonstrated that a patient navigation program can improve screening colonoscopy rates among blacks and Latinos [9, 11] , we wanted to learn whether these patients, who are aware of what colonoscopy entails, would prefer colonoscopy or an alternative test for subsequent screening. A colonoscopy satisfaction scale was included in the survey, and the results of this scale were considered when analyzing screening preference data.
Data Collection
The research staff of trained health educators, many of whom are bilingual, recruited eligible subjects from the clinic waiting room with an IRB-approved flyer that was written in both English and Spanish. The health educator first inquired about the subject's language preference in English. Based on the stated preference, the remainder of the exchange was conducted in either English or Spanish. Written consent was obtained by the health educator.
Subjects partook in a 20-30 min, three-part interview with the health educator. The first component was a pre-education survey to determine the subject's socio-demographic background, knowledge of CRC, and CRC screening history. The second component included education about CRC and CRC screening tests with print materials that compared the tests based on test attributes deemed important in the literature (see Tables 1, 2) [2, [12] [13] [14] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] . The final component was a post-education survey to assess CRC screening test preference, attributes that influenced preference, and strength of preference. The consent form, surveys, and print materials were available in both English and Spanish.
The health educator read through the survey and print materials with the subject and answered questions to the best of their ability. The survey and print materials were based on our previous study materials designed with evidence-based features that enhance understandability in low health literacy populations [30, 31] . The cost and insurance coverage of the considered tests were excluded from the educational materials so as to determine screening preference among minorities unencumbered by financial concerns, with the hope that this knowledge could guide which tests to offer and recommend to black and Latino patients. Subjects received a $20 gift card upon interview completion.
Measures
Socio-demographic and health care: Self-identified age, gender, race/ethnicity, language preference, marital status, employment status, education, and income level were assessed. Insurance coverage and CRC screening history were also noted.
Knowledge: Knowledge of CRC was assessed using nine true/false items adapted from a study by Manne et al. [32] that explored decision making regarding CRC screening among siblings of individuals with early onset CRC ( Table 3) . This test looks for hidden blood in the stool released from a colorectal polyp or cancer. It will not detect a polyp or cancer that is not bleeding. Your doctor will send you home with a kit with instructions on how to collect the stool sample and mail it back Colonoscopy satisfaction scale: Questions regarding colonoscopy satisfaction were assessed with a 5-point scale ranging from 1 (Strongly Agree) to 5 (Strongly Disagree) and were adapted from a study by Eckardt and colleagues regarding factors associated with patient satisfaction and pain during colonoscopy [33] .
Screening preference: Screening test preference, attribute preference, and strength of preference were evaluated. Subjects identified which of the four modalities they would prefer to undergo for future CRC screening. They also indicated predetermined attributes and open-ended reasons that contributed to preference. Open-ended reasons were coded into pre-determined attributes or new attributes based on consensus among the study authors. Questions regarding strength of test preference were asked with a 5-point scale and were adapted from a study by DeBourcy and colleagues that examined preference for FOBT versus colonoscopy [12] .
Analysis
Statistical calculations were performed using SPSS version 22 (IBM SPSS Inc, Chicago, Il). Missing data, which were minimal due to the interview format, were excluded from the analysis. Categorical data were analyzed by Chi square analysis. Continuous data were analyzed by Student's t test. Significant variables in the univariate analysis were included in the multivariate logistic regression model predicting screening test preference.
The research protocol was approved by the Institutional Review Board at Icahn School of Medicine at Mount Sinai prior to data acquisition.
Results
Ninety patients consented and enrolled in the study. After being educated about the four screening tests, 58 (64.4 %) preferred colonoscopy, 28 (31.1 %) preferred Cologuard, 2 (2.2 %) preferred CTC, and 2 (2.2 %) preferred FIT. Given the predominant preference for Cologuard and colonoscopy, the four individuals who selected CTC and FIT were omitted from further analyses. The mean age of the cohort was 62.4 years and 69.8 % were female (Table 4 ). There were nearly equal numbers of blacks (N = 28), Englishspeaking Latinos (N = 29), and Spanish-speaking Latinos (N = 29). Most participants were not married, were unemployed, received public insurance, and completed some level of high school. On prior colonoscopy, 23.5 % of participants self-reported that they had benign polyps, and the remainder reported no findings.
Prior to education regarding CRC and CRC screening tests, participants were asked about their background knowledge of CRC, CRC screening history, and satisfaction with their prior colonoscopy. Regarding knowledge, the mean percentage of questions answered correctly was 83.6 %. Regarding screening history, only 12.8 % had previously completed FOBT or FIT. Regarding colonoscopy, on average, participants strongly agreed or agreed that they would be willing to repeat the exam in the future; the percentage of participants that strongly agreed or agreed with statement was 97.7 %. On average, participants strongly agreed or agreed that they would recommend colonoscopy to family and friends; the percentage of participants that strongly agreed or agreed with this statement was 97.7 %.
On univariate analysis, preference for Cologuard versus colonoscopy was influenced by age, race/ethnicity, and language of interview ( Table 4 ). The majority of individuals who preferred Cologuard were[60 years old, whereas the number of individuals who preferred colonoscopy was almost evenly distributed among those older and younger than age 60 (p = 0.04). While Latinos comprised 82.1 % of the patients who preferred Cologuard, they comprised only 60.3 % of the patients who preferred colonoscopy (p = 0.04). An equal number of English and Spanishspeakers preferred Cologuard whereas 74.1 % of individuals who preferred colonoscopy were Englishspeakers (p = 0.03). Furthermore, individuals who preferred Cologuard had greater strength of preference than their colonoscopy-preferring counterparts, and were less willing to be screened again with their non-preferred test (p = 0.01). Neither background knowledge of CRC, prior stool test, nor satisfaction with colonoscopy was associated with preference for these exams. The most common reasons for selecting Cologuard included preparation, procedure, and benefits/limitations ( Table 5 ). The most common reasons for selecting colonoscopy included accuracy for detecting CRC, benefits/ limitations, and frequency of testing if normal results. The benefits listed for Cologuard on the print materials included its non-invasiveness and its ability to be completed at home ( Table 2 ). The benefits listed for colonoscopy included its ability to examine the full colon and to remove polyps and some cancers. Curiously, some of the apparent limitations of colonoscopy contributed to preference for this test. Some individuals explained that they appreciate sedation, as this ensures no pain. Others appreciated that the test is performed at the hospital, as this ensures completion. Furthermore, two new categories were created for preference for colonoscopy: ''prior experience with test'' and ''doctor recommendation.'' Variables significantly associated with CRC screening test preference in the univariate analysis were included in the multivariate regression analysis predicting preference for Cologuard versus colonoscopy: age, race/ethnicity, language of interview, and intent to screen with non-preferred test. Neither race/ethnicity nor language was associated with Cologuard preference on the multivariate regression analysis. When language was removed from the model given its potential overlap with race/ethnicity, the strength of association for age and intent to screen with non-preferred test was greater ( 
Discussion
Among a cohort of average-risk black and Latino individuals who had previously undergone screening colonoscopy, the majority preferred either Cologuard or colonoscopy after an educational interview describing CRC screening tests. Most studies investigating preference among these minority populations in the U.S., using methods similar to those in the present study, have illustrated participants' preferences for a stool-based test (FOBT or FIT) and/or colonoscopy [14, 20, 23, 24, 29] . For example, Palmer and colleagues demonstrated an overriding preference for FOBT and colonoscopy among blacks after education about colonoscopy, double contrast barium enema, flexible sigmoidoscopy, and FOBT [29] . DeBourcy's group and Hawley's group demonstrated a distinct preference for FOBT among Latinos after learning about colonoscopy and FOBT [12] ; and colonoscopy, CT colonography, double contrast barium enema, FIT, FOBT, and flexible sigmoidoscopy, respectively [20] .
In these prior studies, the attributes contributing to preference for stool-based tests and colonoscopy were similar to those contributing to preference for Cologuard and colonoscopy in our study. The most cited reasons for selecting FOBT and FIT included convenience, non- invasiveness, and lack of discomfort [12, 14, 20, 23] . Individuals in the present study likewise selected Cologuard for its lack of test preparation, procedure as a stool test, and ability to be completed at home, all of which could reasonably be interpreted as convenience, as well as its non-invasiveness. The most cited reasons for selecting colonoscopy included accuracy, frequency of testing, and the ability to diagnose and treat polyps, and these were the three most popular attributes for colonoscopy in the current study [12, 14, 20, 23, 24] . Despite these similarities, this study has new findings with important clinical implications. First, Cologuard was preferred to FIT among the stool-based tests. Like FIT, Cologuard is convenient, non-invasive, and lacks discomfort. However, Cologuard is also the most sensitive stoolbased test [3] and its recommended screening interval is every 3 years as opposed to annually for FIT [4] . Although accuracy and frequency of testing did not rank high for overall preference for Cologuard, it is possible that these attributes contributed to the preference for Cologuard over FIT for those preferring a stool-based test, especially considering that colonoscopy was valued for these reasons. Therefore, it could be argued that Cologuard fulfills the criteria for selecting FOBT and FIT (convenient, lacks discomfort, non-invasive) as well as colonoscopy (accurate, moderate screening interval), which would make Cologuard an ideal option for individuals valuing all of these attributes.
Another important finding was that individuals [ 60 preferred Cologuard versus colonoscopy. We cannot confirm whether this observation was related to the fact that all patients had undergone colonoscopy. Nonetheless, this is the first study to our knowledge to demonstrate an association between age and screening preference among blacks and Latinos. As average-risk individuals are recommended to undergo CRC screening from ages 50-75, it is important to consider preferences of the screening population as it ages. To ensure that individuals [ 60 continue to comply with screening and surveillance, it may be useful to offer an alternative to colonoscopy, such as Cologuard.
Furthermore, despite the fact that all participants were generally satisfied with their experience with colonoscopy, those who preferred Cologuard had a stronger preference for their preferred test such that they would be less likely to undergo CRC screening again if not given this option. Thus, even among individuals who were satisfied with their colonoscopy, it may be worthwhile to offer choices to ensure adherence to screening.
The ''80 % by 2018'' campaign emphasizes the importance of providing CRC screening options. Previous studies demonstrate that individuals are more likely to undergo screening with their preferred test, validating this recommendation [1, [12] [13] [14] . That said, there are limitations to discussing all of the CRC screening modalities, ranging from time constraints to information overload. The present findings, if confirmed in larger studies, suggest that primary care physicians may want to tailor their CRC screening recommendations for black and Latino patients to include an accurate stool based test, such as Cologuard, as well as colonoscopy. We realize that the ability to recommend preferred screening tests is contingent on the availability of these tests. Participants in this study were mainly insured by Medicare or Medicaid. Although colonoscopy is currently covered by Medicare and Medicaid, stool-based tests, including Cologuard, FIT, and FOBT, are covered by Medicare while Medicaid coverage varies by state. In an effort to reduce the ethnic screening disparity and meet the goal of screening 80 % of eligible individuals by 2018, policy makers, insurers, health clinics, and physicians should work together to make preferred and accurate tests more widely available.
A strength of this study is that all participants were educated with print materials that compared the tests based on influential attributes cited in the literature. This enabled participants to make informed decisions as corroborated by other studies [12, 20, 23, 24] . Additionally, strength of test preference was assessed, including likelihood of being screened again with preferred and non-preferred modalities, which provided a sense of intended screening behavior even though ultimate screening behavior was not A limitation of this study is that all participants had been screened with colonoscopy, which may have affected their future test preference. However, previous studies have demonstrated mixed results as to the influence of CRC screening history on future CRC screening preference [12, 23, 29] . Nonetheless, a newly coded attribute for colonoscopy was ''prior experience with the test,'' putting colonoscopy at an advantage over the other options. An additional limitation was the lack of inclusion of the cost and insurance coverage of the four CRC screening tests in the print materials. We recognize that cost and insurance coverage are test attributes that patients strongly consider when making decisions pertaining to their health. However, because we wanted to determine CRC screening preferences among minority subjects unencumbered by financial concerns, these test attributes were purposely excluded from the print materials. Also, despite the racial and ethnic diversity of the study population, the generalizability of these results may be limited as all patients were recruited from a single health clinic within a geographic region of New York. Finally, although our sample size was based on previous CRC screening preference studies, the N of 90 may also limit the generalizability of the results.
New Contributions to the Literature
To our knowledge, this is the first study to investigate CRC screening preference for Cologuard among English-and Spanish-speaking blacks and Latinos. While previous studies demonstrated preference for chemical-based stool tests, including FOBT and FIT, as well as colonoscopy among these minority groups, this study demonstrated preference for Cologuard and colonoscopy. Cologuard encompasses the main test attributes valued by these populations including convenience, lack of discomfort, noninvasiveness, accuracy, and moderate screening interval, which makes it an ideal screening option, especially for those looking for an alternative to colonoscopy. This study also showed that black and Latino patients [60 were more likely than those B60 to prefer Cologuard versus colonoscopy, and that approximately 1/3 of individuals who were satisfied with their colonoscopy preferred Cologuard after education regarding CRC screening. Both of these findings highlight the importance of continuing to offer CRC screening options. Finally, this study reinforced the utility of a print material that compares screening tests based on characteristics, allowing patients to differentiate among options in an organized fashion.
